. . 
. . « * 
° al oe es ee ~ 


‘ f 
' 2 | oe 
= | DOCUMEST RESOME | 
- er aaa . 3 
ED 187, 765 f. | | es TA 600 342.0 °C 


AUTHOR Maher, Carouyn Alexander; O'Brien, John J. _ 
TITLE : A Study of the Relationship between Long-Term Memery 


and Formal Cognitive Developruent for Eighth -Grade - 
Studentsa; a Confi aation of Piagetian Theory. 
PUB DATE Apr 80 : ‘ a a 
NOTE . , 20p.; Paper presented at the Annual+ feeting of the 
American Educational Research Agsociation (64th, - 4° 
Boston, MA, April 7-11, 1960). : 4 


s 
‘ s 


je 


EDRS PRICE’ — HFO1/PCO1 elds Rostage. : 
DESCRIPTORS .*fognitive Development; Cognitive Processes: _ Cn ee 
So "NS " *Developmental Stages;.Grade 8; Junior High Schools; 
Learning Theories; *Memory; *Mnemonics 
IDENTIFIERS Long Term Memory; Paagetian Tests; *Piagetian 
2. se Theory Mee : 
ABSTRACT i 


_ elaget's theory that distinct stages in the 
organization or memory correspond to successive stages in cognitive 
development was tested usiny .150 eighth graders. Cognitive levels 
were assessed With Inheldet and Piaget's balance beam .task, 
initially, and again at seven months. Mnemonic -levels were assessed. .. 
‘with Piaget and Inhelder's memory of an arrangement task, both a 
initially and again at;Six months. The data strongly supported the 


Piagetian theory linkiag longsterm meaory to.cognitive. development. 
Immediate recall memory wag independent of, the initial cognitive : 
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i : 7 Abstract | _ , 
The s Gudy was designed to test the Piagetian Ehenky that distinct 
, stages in the orggntration Be mamory correspond to successive etages: in 
. cognitive developagnt The population Eonnsered of 150 sizntt grade stu- ‘ 
dents and oo scutly *gmpdoyed a‘within, aibyact sedign with ail the subjects 


a . 


+ between cite ages of 12 and 14. . 


ass Ae Le : : _& ; a4 . fe ete eet ee PS eee ert 


Cognitiver levels” were assessed’ with a balance bean task from @ 
Inhelder and Piaget initially and again at seven months. Hnenopi¢. a a 


were assessed with Piaget and Inhelder! 8 memory of an arrangement task’ 


both acy and again at re months. All assessments were ‘conducted 
\" 


clinically. with the use of pesecusle developed for adwinistering ‘both 
rf ‘ 
cognit fve nd mnemonic tanks. ee ~*~ = 
. . - : 4 


The date’ strongly support the Pasgettan theory which links long-term 


* 
™ Pon 


memory to cognitive development. Immediate recall nensey was "found to .be 
independent of the initial cognitive ‘assessment, while six-month eoenact 


« 


recall, reconstpustion, and redognition memory were found ¢ to be highly cor= 


neletes with the seven-month cognitive’ assessment. peudente assessed initial- 


.T 
e 


ly as non formal Hutchecane formal wiphin’ the seven-month interval, had “the 


. 7 ? 


same clance of borrect recall, FECONSETUCESONY and recognition as oe ini- ’ 


tially meses’. to be formal. _ANseven-month fermal cognitive assessment was 


a ° « a6 


‘ \ 
; generally: characteristic Qf students with correct eix-month recall, while - 


4 @ - “’ iy 


the incorrect: a aan and incorrett recall /correct*recdgnitiot groups 


did not eignificant ly differ. with respect ce the. percent a subjects assessed 
oi 4 , ° * e 


to be formal. “ - >? , “ ea , 


° f The dmporeance of memory in learning, in the pefformance of ase = 


responsibilities, in social relationships and the like has made 2 a focus 


. of iaverest to seyclidlogters and dducators from earliest days. ‘|The classical 

‘ -  - view of ieeoty held it to be associative. Postulating the exis ence of a 
“memory trace," ita acrength was deemed.to be dependent on the 

_ the Ne ldeei es wasoetate a given perdeption or thought with a particular ie 
environment. Its strength derived also from repetitions ahd rejnforcement. 


| tes weakness:‘or decline (forgetting) was sreribuced to Ateuse 


- Because they believed that an understanding of percent son ould throw 


( ‘ Light on general principles of bypin functioning, Gestalt psyc eleaieke : 
P n” ‘ 
» 
studied ‘perception and in the process, pareitularly the. memo 


tions. They agreed that the — sense event, ‘while an 


of percep- 


portant one, 


. / 
to undergo modification by processes din the central nervous system. In ¢ 


‘ doing so, they included perceptual factors in the bases of mnemonic trans- - 


formations. (Riley, 1964).. 
r™, . \ ‘ : ' P F 
; ‘Yet‘the associative view of memory, while accounting for some mnemonic 


a .* 
. 


\ a ™ . : r a 
transformation, was unkble-adequately to aa memory improvement over time. 


° 


% 
and the improved accessibility of the memory trace. /Uhfortunately Aéicnee 
v / 
_ “of chene changes was specifically described. ; 


» 


The formulation of a theoretichl position: that accounted ‘for mriemoni¢ 


Ve transformations became the achievement of Piaget and Inhelder (1973) who ‘ 


¢ 


. ‘ 23 


-, developed an operative theory of memory. By their view, bdowiedge begins 
“with the asesaeeec in of experience, the hypothet{co-nathenat cal preceeatny 


of that iiberatt ten, and emerges finally in a set of operational schemata 


“ERIC, \ : = _ — 


d interference. 


Memory improvement was attributed to the improvement of the Yetrieval state ‘ 


= 
ERIC 


appropssately: responsive to the occurrenc pof-that class or category of : 
sxpeeibace in ‘the future. Memory is, in part, the availability of the 


operational schemata when needed. " These processes being developmental, 


oF, 
they differ over time in the form in which ee, for ‘assimilation and 
¥ 


processing can occur. The: organism differs in its GApacety to accept 


experience. At-a given developmental stage, for example, the organism 4... UW 
can process expense ec! occurs in.concrete form but widl be unable oe 


‘to deal with experiance eceuerans in abstract form. ane the stage of 


eagnieaed devalopient defines aa limits, the kinds of ‘experience which can 


be assimilated, processed, and converted to operagiogal schemata.” Knowledge 


’ 


"and memory are cones ES experience consonant with. the cognitive stage of * 


development. Memory is ajeuie when the structure, to be remembered requires 
} ‘ _ 
the achievement of an order of schemata paralleling the cognitive ates of 
. e 
Jevsicowent = Memory, if at all, is of whee duration when the, structure to: 


be rememBered requires schemavacok an-order not’ yet achieved ‘by the wubjeck. es ‘ 


The duration of memory depinds upon the parallel between cognitive and memory? 


A 
stages. 
Two implications derive from this view. FiPst, there should be dif- 
ferences in the way subjects’ across ages remenver a stimulus or an event. , 
‘i : ow P 


These differences reflect the ‘sibjecta' operational level ar any given point 


in tine. Second, memory undececes transformation over time so that with the 


puhievenant of the appropriate stage, ‘the era and duration, of memory 


should be substantially better. 
4 


' Piaget and Inhelder studied cross-age and longitudinal changes in the 


4 . a? 


memory of certain logical structures in eva (1973). - \ ~ 


aa ’ SS : 
(One study. ifvolved a seriated afray often wooden, rods which are shown 


_to a group of children’ from three to eight years of age. -After -dnée week, 


. ue . 


” . a 


a od " ‘ 
8 


uy o 


. 4 


& 


they were asked to produce a drawing of the array and again after @ight 


months.- : ' P , 
4 a a to . 


Following the one week: drawing, thé operational levels of fhe, children 


were “determined by requiring them.to construct, he Jeerien. Piaget and 


‘ . 
Inhelder found cross-age differences in the Neca which corresponded to 


- €ross-agpe differences in. cognitive level. ene ‘Eoyhd generally adequate... 


ge ee ae 


correspondence between the subjects’ operational TYevel and the organization of 


menhory exhibited by the drawings obtained after one week. 
The drawings made After eight. months wert better reproductions of the 


mode} Piaget and Inhelder attributed this inprevemat to the memory's 


» ? 


having attached itself to a more highly elaborated schens and this schema 


provided a better reproduction’ of the original (1973). ‘ 


Another “study involved elie memory of ‘an arrangement of three geometric 


forms, rectangle, circle, and square, taken two at atime. The permutations 


were displayed on a card shown to each of 32 children aged 4 to almost 13., 


* ' 


of whether it was "mixed up" or contained “some order." The child was then 


“asked to make a memory “drawing. A second m mory-draving was demanded a 


i. 


week later, followed by a nechaneenet toni using & larger. number of: figures 


‘than were present in the original. The game procedure was adopted six > 
, 7 : 


x 


months. later. : . _ 
§ : 4 . 


They found that memory ein anid recanstruct ion) was reliable in. 


only those subjects who had reached the age level’ at which borpessondine 
/ . 


operations emerge. - . e . 4 , = ‘3 
P 
‘The~ operations ibvelves in. these arrangements belong to the os 


‘ 


tional or septal teususduee ive over: It was thus natural to expect, 
. ‘ . . 


according tg Piaget .and Inhelder, that, correct memories should not appear 


a ‘ 
' e 


4 me is 
: . 6 ™ 7 
: - yy 


Each child was asked for a brief description of the model and an opinion 


ad 


a . . ‘ . e 


1 we , e 


aii the age of 11 to 12. In fact, 7 of “the 9 subjects (77%) having Y _ 


‘ . _ ’ reached the age ‘of at least 10-; after the presentation remembered 
: : we wa . 
? ‘SE rectly: Arthaugh the others did not, they nevertheless. showed suf- ‘ 


. fledent growth: to suggest the impact on memory of evolving operational 


‘echemata. a } . : ; : ag 


vi 


meg I A number! of studies either testing the: Piagetian view of: whemory “or ooo 


ot seeking Po ecerieets the ‘studies from tack that view was derived have 
. rd . a oe any ; 
: yee completed. Whije the general phenomena in long-term retention found 

é _by Piaget and Inhelder have been replicated, differences have been reported. 


Some studies (Altenieyer et al. 1969; Dahlen, 1969; Furth et al. 1974; 


Libben, 1974) have confirmed ‘tengeteen memory SRL EOVERSRE but to a some- 
* what lesser degree than fdund by Piaget. Significant baesion correlationg , 
‘have been found between .performance, on mnemonic and operational assessment , 


tasks. However, these relationshfps did not always change in parallel 


7 


é 


a | over the long-term ret ntion ‘interval (Liben, 1977). For example, a 
child's rating in an operational ‘assesament task might bé wore or less 


advanced than the ‘corresponding rating on a mmemonic'task. - 
; Cros-sect ional studies have demonstrated that developmental trends in’. : 


. . , . memory parallel developing’ operative. schemes. Long{tudinal studies have 


offered only qualseied support, for the Piagetian position. on 


» ‘ 
\ a” 


Problems in methodology may Sceoant for the no utter? consiptent 
_e “results: In some studies cnacuayer ‘et al. 1969; Daiilen, 1969; Furth et al. ( 


me 1974) operative’ level was talexxed “from mnemonic performance, while wo => P 


we” . 


. ' others: (Liben, 1974, 1975a; Samuels, 1976) separate operational assessment | 
‘ . ¢ i a 


° . tasks were “included. -f 


i 


ze . ’ ie 


Another possible source of inconsistent results is that some of .the ao & 
s a ‘ - ° a . ‘ 
"3 -” studies used different time; intdérvals than those.used by Piaget and 
w+ : 2 ; A ¢ e a © 
: aa ke e an < “4 . 
’ r : P pm . 8 3 * ° 
: ; ‘ 7 . 


“levels of cognition and memory by tasks that required the achievement of 


ad’ 


Aahelger and/or the subjects used were from different soa tetloas with 


: apeompaceure developmental leyé Is (Liben, 1977). Replicated studies 


including aavan across wide developmental aevexe of fer support, to the 


“Piagetian position of the feces ee of avaories and Speravive levels — 


e 


while studies inclyding children within the same age levels offer limited 
4 4 ig ; i ; 7% 


. 


~ 


oe eee: 


support of the hypathesis. Ses - ee 
Learning from ‘the experience of both Piaget and Inhelder and the 


researchers who tested and replicated their ee this study used a 


substantially a i sample and employed a within subject design in which ~ 


all the children were between ‘the ages of and 14. | Moreover, it makes - 
: . 


no inference whatever according to dge as to level of+ cognitive deve lop- 


* 


ment. but assessed each of the qabaeees individset ly to determine their 


e 
a e . 


the same higher order strueture, that is, Formal thought, for their 


successful: accomplishment. Hence, this study was designed to test the 


Piagetian theory that distinct stages in the organization of memory — 


¢ 


+ 


‘ . r 
correspond to successive stages in cognitive development. . 


r 


co ee " *Methods and Techniques | 


The experimental population mons tsted” os 150 eighth grade afudents 
from a suburban central New shrsey Middle School. 
| Cognitive levels were tng assassed with a bplance t team task. 
/ | 


_ (Inhelder and Piaget, 1958). The, task involved “balancing a beam with two 


weights by une thto account, the’ ‘distance of each from the fulcrum. 


Thus, .an understanding { bf the proportionality between weight and distance 


was necessary for success. . According to Pdaget, “the accomplishment of 
? re ~ 


this task requires the achievement of forsiad ‘thought aparece. Subjects’, 


Lm | 


operational levelS were classified as one of four stages or pubstages. 


4 


“paralleling those degdtibal by In Inhelder and Piaget (1958). 


Mnemonig Levers of the subjects were eleateatly assessed initially” 


be measuring memory of an arrangement of cheese geometric figures, circle, 
a z @ . . E 


3 


fy % 2 : ‘ ‘ 
triangle, and square, taken two at a time. Thig task, too, -ecc@gding to 


» 


a be ee ee eh ee ee cece ea pice hg eee wean 9 eee tae ashe Sara 
Piaget requires the achievement of the formal stage of operations. Subjects 


were classified in one of four mnemonic stages and their subst ages paraitei- 
snd pre four stages, of Piaget and Inhelder (1973). each subject wis ive 
a card Gortsdning a picture of the geometric figured and asked a series of 
useeiecd about the arrangement. They were then told-to examine the card 

as long as necessary for a mémory drawing woud later be requested. 


° 


Six months later recall, ‘reconstruction, and recognition tagke were 


° santalvkeved and subjects classified, again according to mnemonic Tevels. 


‘Similarly, at seven months, cognitive levels were again assessed and 


classified. It was not practicable to administer the tests for ‘cognitive 
level at the same‘time as the tests for long-term memory. Assessments 


for cognitive level were made no more than one month later and are 


‘ 
considered as existent at “the time of the memory, tasks. 


Protocols for siatnisteting both eomnetive and mnemonic tasks were 


Porauleted as were methods for classifying - he responses. The protocols 
_ r : . ; 


were field-tested and modified in tHe light of that experierice. 


' Two or three experienced interviewers‘ observed a clinician testing 
aa . v . . 
a subject. Interviewers and clinician noted the subject's performance 


~ _ 


independently and assessments were compared. A tester was classified 


"validated" when. there was consensus among raters. Only clinicians 


satisfying this requirement were used in the study. °All interviews << 


s@ 


. -¢@ v 


= a“ 


>_<. 4 _we#e recorded on tape for comparison with the written protocol, if need. 


All forms and tapes were reviewed by a committee of researchers. In 


2-4 


instances of divigredeent,“the torus and tape were reviewed by two 
_elingcians. . Final yating was reached by a consensus of a research review 
committee. _ _ »* | | 
a , Inter-rater reliability was .96 on the balance beam task. For 
= immediate recall memory, it was .98 and at severf iia. .95. For re- 


i Y construction, inter-rater reliability was’.98. The recognition task 


4 


involved a choice by the subject of one drawing from among four, only 


. \ 
one of which was correct. No errors were:found in the scoring of this 


task. Car 
a * 


\ Data Analysis. =, 
t . : ’ < 
The question being studied is the relatichship, between cognitive and 


ar 


e mnemonic levels of development. Subjects were classified by cognitive 
levels of operation according to performance on a logical task. Given 


. these classifications, thé subjects’ performance on memonic tasks provided 
. = 
* 


oy for identifying the relationship Between cognitive and mnemonic 


\ 
t levels. a . se 7? . @ 


Although the study did identify and, asuenb le data by all Somntt ive 
awd mnemonic stages and substages, these data were aoliageed dato two 
cognitive levels, formal (P) and nonfornal (N) and two memory levels, 
,correct (C) and incorrect (I). Al] nonformal copnitive stages (IIA-IIB) . 


were grouped in one category and all formal (IIIA-IIIB) ini another in . 
. : ; 
\ order to center on the difference in responses between formal and non- 


- . 


a 


: ‘ ¢ , : 
formal subjects. No level I stages were observed. i 


i ae . } he 

-In several ways, Piaget identifies the cognitive stage bt which 
. 4 : ; . 
formal operations emerge ‘as Stage IIIA: 


iy 


= -2 “| nN 


. 2 . ‘ 3 
# ; 7% es 5 . ¢ 


_ Piaget,- 308) .~ 


t 


"The notiog of +proportions. does not appear until formal sub-stage 
III-A" (Inhelder and Piaget, 164). = | KR 
; "From the point of its appearance dbiring sub-stage IIIB and often. 


‘even IIIA, formal thinking makes its presence known..." (Inhelder and 


+ oO 


“Thus tt Looks as if-the combinatorial operations cqnstitute a opers ae 
ational schema that is acer general beginning with 5 eas stage in ~*~ 
deve lopment qa). F This scheme is formal, not concrete." _(Inhelder 


. 8 


‘ and Piaget, 313). 


Both Ycorrect" (C) memory stages (IVA and IVB) were grouped‘in one 
—“_ : 
category and the several "incorrect" (I) memory stages (I~IIIC) were groubed - 


in anSther so that the appropriate mnemonic and cognitive stages would 
* aoe . , - 


correspond. 


» 


Of the four stages of mnemonic development described by Piaget, he 
-calls-stage IV memory "correct" in the sense that, it "is reliable in only 
those subjects who have. reached the age at which corresponding operations 
energe" (Piaget and Inhelder, 194). Also, 


7 ; correct memory does not appear until the level of propositional 


or formal operations is reached" (Piaget, and Inhelder, 192). 
AEDS operations.. ene to the propositional and hypothetico- 
deductive levels so that tt is paty paruret that correct memories should 


not appear until the age oF about eleven to twelve" (Piaget | ‘and Inhelder, 


195). —— : 
. . i » . : 
e Piaget has indicated that formal PyERar rons emerge .at oe 11 to-12 ° 


years of age. Thus, mnemonic preeee “IVA and IVB correspond’ in ‘the study 


“sy 


to the cognitive level of formal, operations (IIIA and IIIB). | ‘. 


r 
~*~ a 


oe 


@ 
= ERIC 


‘- y. + 


rk Tix-m 


“Soss~classified to ) fors a \ two-way contingency, cain ih three: levels of 


“4 a : . ae eee ie A ete 
. a : bs as : Spgs A 5 tp . r : : on © 
* a a Tae 5 er se 


“A major concern of the study van the ‘dd ftexeice’ ‘afeoun subjects" 


, ) .) 


level of pparat ions including those whose cognitive level a J unchanged 


Yo a 
(NN and FF) and. those whe gaved into therformat, level, ey in the course | 
Vv. Ot a 
of the st ly. ° 8 * 3 a - Te a o % oh ; 


ole Be 


ok 


the joint initial and. geven-tonth cognitive. odbeggnencs. (NN, NF, ad FF). 
 . 


and two levels “of eieenenen memory “C and D, assessments. Tt stiowia be 


“4 + 
» 


noted that a classification table based upon more’ ‘than’ three cant i 


.. 
’ 


levels or more than two. memory levels would have resulted in too few - 


eth eg eae ee eta, 


observations per cell to satisfy the asounpt sont for a ‘chi-square cofrelan 


tion analysis. _An examination of ‘the . cell frequencies of. the ‘expanded. | 


ry 


- classification ed as did not suggest any trends other. ‘than ‘the. ones. 


reported here. é ; re a : 
| ‘Results ae | , ; ie Seas 


The number of students identified as formal and. non formal on -the - 
e a 
cognitive task is given in Table 1. | a a oe 


: . | * : , on ye ! . 
: . i | 
Tahle 1 : , 
Immediate Recall vs. Initial -Cognitive caseaeaen’: 


4 


» 


Balance Beam Number. Percent Correct Chi-Square Test — 
Initial Assesament of Students Immediate Recall for Independence _ 
No AD 94.12 ; | 
a - = _ 0.81 (df#1) 
F \ rr) 100.00 A ? 
+ 7 a “ ~S . " 
12 - : 7 


responses to mnemonic tasks by those at. the. honor 0 and formal. ®, ere 


v 


a 


__ group and. 100 percent in thé formal groap. correctly recalled the immediate 


cognitive assessment at the .001, .001,. and .01 significance levels, respectively. 


i : : . 
: ‘ 
7 * , e 
. . ime . .* ri : 
‘ 37 -r ' - * . 
° re : 
‘ * ’ 7 e 
sare ; h 
J . - 
» a? ; >» § ; 
’ e 
: hy ff, : o ‘ ; 


. , 7 ww . : ee : 
The able shows: that 94.12 ‘percent ef the students in the nonformal | 
memory task. A clil-squere ceatctor independence supports the hypothesis of 
no difference in correct immediate recall for the formal and nonfornal : | | 
acaupe (? = 0.81, df=1). ; : : mS : : : af 
, NablS 2 contains 95% cont idence dnteryals fo) Ore ee aaa 
for eeeeack pictasath recall, reconstruction, and recognition manory a 


* . . . e { * 
ditioned on the student's initial and seven-month cognitive assessments, 


‘The estimates are based upon maximum likelihood procedures for qualitative 


. data (Haberman, 1978). | . ‘ 


Table 2 - 


95% Confidence Intervals For Probabilities and Odds For Correct 
Long-Term Logical Memory Conditioned on Initial and 7-Month 7 ; 
Cognitive Level . _, &a 


Balence Jean Recal}- ; Reconstruction Recognition / 
Initial 7-Month [Number] Prob. Odds | Prob. Odde ‘[ Prob. Odds 

" mn cny| eo | 04 +35 008 03 05 +707 96 7:97 | 50 4.21 1.0 7738 

r F WFD] 39 6 4.15 37 732) 96 4.25.57 7735] .794.23 3.70 oT ce 
, oF (FF)] 32) | 39 4.17 +64 *e$8 | 42-37 «73 *:75 | 68 4.26 2.05 ee 


Nee 


ww e a 


Separate tests of independence of joint initial and seven-month cognitive 
* . % 


assesements and six-month recall, reconstruction, and recognition memory resulted 
in highly significant. chi-square values of 26.9, 25.9, .and 10.36, respectively, 

. . 3 ; a . 
with df=2. Thus, these data provide evidence that six-month recall, recon- 


struction, and’ recognition memories are highly correlated with the student's 


a. 


13 , : . ~ os 
a- : ae — : 


~ 


The confidence intervals for the, NF and FF groupg overlap, euppcErsne the. hypo~ 


thesis: of no atlferencé Betyesn these two groups for long-term recall, recon- 
_ = 
‘ struttion, and rexognition: es These results support the nyp@hesie that 


5 
u sfx-nonth memory is dependent on, the seven-month cognitive assessment and that “ 
‘ écidente whose inaetar and seven-monen cognitive asdessments indicated cognitive 


- growth from che nonformal to formal stage have the same chance of correct recall, 


reconstruction as ‘those initially assessed to be formal. 
Table 3 gives 95% confidence intervals for. probabilities and odds for : 


correct een reconstruction, and recognition mehory conditioned only. on 


’ 
the serene ne cognitive assessment. - 


X. WON : ; Pa 


f . Table 3” ) . 


95% Confidence Intervels For Probabilities and ads bec Correct 
' Long-Term Logical Memory, Conditg@oned on 7-Month Cognitive Level a 


Balance Bean Reconstruction Recognition 
~  JeMongh 2 Prob, = Odds. Prob, Odds 
\ 


+.07 +.08 i +.09 +.35: 
-.03 *05 . 103, [09 Fog. -08 L794 [50 4-22 2.0 Tes 


+.37 +.39 +1.93 


37 +.11 2359 ~.22 -39 4.11 .63 -.26 +74 +.10 2.89 ~1.22 


ar er 


“The pr amaies show that approximately 5% of the nonformal subjects, (NN) . 
7 and approximately 40% of: the permey Stulecre (NF and FF) were’ rated correct on 
the recall and rétonstruction menory tasks. Approximately 208 of the nonformad 
subjects and approximately 75% of ste formal subjects” counted correct on the 


recognition memory task. . ) 2 \ 7 


. @ . 
t ¢ . : e 


QO. : ‘ a 


Expressed in terns af: odds, it is estimated with respect to recall memory 


that for ‘every 5 successful: necedie by nonformal Subjects, 100 will be un- °° 


« 


successful. For every 60 correct recalls by formal subjects, 100, will "be 
unsuccessful. @. | 


With respect: to reconstruction memory for nonformal subjects, for every , 


6 successful reconstructions, chavs aust’ be TOO uneuecessTul Gases. For formal 


~ 


subjects, the figures are 63 successful for every 100 unsuccessful. 


e 


With respect to ‘recognition memory for posternal subjects, for every 100 


successful, there will be 100 unsuccessful and for formal, 289° successful for 


every 100 unsuccessful. : . ? . .. " 


In summary, the odds in favor of correct. recall, reconstruction and recog- 4 


an 


nition memories are dependent -on the seven-month cognitive assessment. However, 


these odds conditioned on the seven-month cognitive. assessment, are independent 

- of the initial cognitive assessment. In particular, the odds in favor of correct, 
4 

recall memory are 13.2 times greater for the cognitively formal group than for 


% . . e 


the cognitively nonformal. «The odds in favor of reconstruction memory are : 


10.7 times greater for the formal group than for the nonformal group. For 
s : ~~ ? 


‘recognition memory, the oddg are 2.8 times greater for fotmal than for nonformal 
‘ 1 N t 


- 
\ - 


subjects. —_ 2 a «= * r 
id ‘ ay . < 


For each of the long-term indmory classifications, Table 4 contains 95% 4 


» 


confidence intervals for ‘the probability. and odds that a student has a formal 


wevencaaiel cognitive assessment. 


a ° . 
The table shows: that 90% of the eorrect recall group (CR),-39% of the connect 


el ae recall group NGRSTR? and 33% of the ane cenece: recognition 
cy of : 
‘group (IR) were assessed ebgnttively as formats Thus, he: students in the ° ae 
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go> 2A | Table 4 - a 
95% Contant Intervals For Probabllitiss and Odds For Forma} “4 
Cognitive Level (Seven-Month) Conditioned on the Subject's . 
‘ Long-Term Memory Classifjcation can : 


s biccbubrites (olds of 
‘ 4 Formal Cognitive Level 


Long-Term Memory (Seven-Month Assessment) 
Llasei fication Number. Prob. ~ Odds 
nen ee oe pete ¢ shoo tee 
Correct Recagnicion 9 55 +10 1.22 ee : 
nove +.10 ~.. +5.68 , 
Correct macnn . 29 .90 ~ 11 7.57 ~3..24 
7 ~ Incorrect Recall - 67% 1394.12 0.64 7730 
v . +.38 
Incorrect Recognition 54 +o) -4,13 0.51 "5 
' 150 
a } 


t e 


long-term CR group are generally assessed to be Zenner while the IR and the FReOR ’ 


groups do not significantly didfer veel respect to the Eatcen (33 vs. 39) of 


” . i¢ 


the subjects assessed to be formal. 


: ’ cone Tustons ‘i 


/ 


In simmary, immediate recall memory ‘ts independent of the initial cognitive 
seueeenent, white six-month correct recall, reconstruction, ane recognition 
_memory are highly correlated with the seven-month cognitive assessment. In 
addition, students assessed initially as nonformal but became formal within 
the seven-month interval, paveerns same chance of correct recall, reconstruction, : 
and recognition as ener’ initially assessed to be formal. A seven-month formal 
cognitive assessment. was generally characterjatic 0 of students with correct six- 
month recall, while the incorrect recognition and incorrect recall-correct. 


recognition groups do not ieee differ with reepert. to the parcent of 


subjects seauueedc ve formal. “fous the mrugy strongly supports the Piagetian 


. position as ‘summarize eyacruber (650). — = 
a : F . . | a - . 
yo, 


4 . 
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e t ; ¢ ; ox . . . - av Ad * i i 
_) : “What 12 aatonishing,. hiieay. in the experimental. i a ib, “that _ : nS J 
memory. dependg aore-on the intellectual level ftciieved by the/bhild rn 
: y 7 ee : c 

at the moment of recall after six-mohths than it does on level of ee ae ae : 


' : are 4 . 
deve lopment at the moment“of the Anitial exposure to the material." 
: ons ; a eae 


we of e ‘ 2 . . 


1 iN Educational Importance 7 ' 


Boe + 4 
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r : 
This, research contributes to the support of Riaget's theory’ which links =. "~*~ 
; \ t 
long-term menIOEY to cognitive development and is consistent with the view that 
' oe ‘ t 


ts na 8° inte} li gence ‘develops, changes occur in the way events are re- 
ro . - . , a. 
membered. veins a within-subject design, euyport for the hypothesized relation- 


, 
ship between do attive aad anenonte levels was obtained. 
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